lllinois Department of Transportation

To: John Fortman Attn: District One
From: John D. Baranzelli )
Subject: Pavement Design @
Date: April 29, 2013

L Route 31

Kane County
At Ferson Creek

We have reviewed the pavement design for the above captioned section, which
was submitted to BDE on February 1, 2013. This project does not require
alternate bidding. Life Cycle Cost Analysis favored a flexible pavement design
as it is within 10%, and required the Pavement Selection Committee to convene.
Minutes are attached to this memo.

The Pavement Selection Committee concurred with the design submitted by the
district for the pavement. The approved pavement design is as follows:

1. 31 [Reconstruction}

10 inches of Full-Depth HMA Pavement
2 inches Polymerized HMA Surface Course, Mix "F*, N80
2.25 inches Polymerized HMA Binder Course, 1L-19.0, N90
5.75 inches HMA Binder Course, I1L-19.0, NSO

12 inches Aggregate Subgrade Improvement

If you have any questions, please contact Paul Niedernhofer at (217) 524-1651.



Pavement Selection Committee March 28, 2013

BDE chaired the Pavement Selection Committee for two pavement
designs from District 1. The following personnel represented the
committee:

Jenpai Chang District 1
Melchor Mangoba District 1
Tim Kell Construction
LaDonna Rowden BMPR

Paul Niedernhofer BDE

IL 31 over Ferson Creek

This project will reconstruct IL 31 at Ferson Street to accommodate a
new bridge. The project is not subject to the alternate bidding process
because the project doesn't meet the 2 lane-mile length requirement..
The LCCA for this project favored the flexible design over a rigid
design by 2.2%. Because the difference is less than 10%, the BDE
Manual stipulates that the pavement selection will be chosen by a vote
of the Pavement Selection Committee.

The district said there will be a 3-foot roadway grade raise for IL 31.
The existing pavement and structure will be removed and replaced with
stage construction. Mr. Kell stated that it may be easier to stage this
project using a rigid design. The district prefers the flexible design
because of the cost,



The rigid design option proposed to use 4.5" of stabilized sub-base in
lieu of 4" policy thickness, due to cost savings. A subsequent series of
emails from D-1 did not produce a satisfactory explanation of the cost
savings.

On May 1, 2013, D-1 sent an email to the Pavement Selection
Committee stating that the stabilized sub-base thickness will conform
to the 4 inch standard thickness.

The committee favared the flexible design.



linois Department of Transportation

Memorandum
To: John D. Baranzelli Attn: Paul Niedernhofer
From: Jose Dominguez By: Melchor Mangoba/J.P. Chang

Subject: Pavement Analysis*

Date: February 1, 2013

*Route: FAU 3887 (Il. 31) Contract No: 60M81
Limits: At Ferson Creek County: Kane
Section: [-B-1 Current target: 06CY13

We have completed the pavermnent analysis for the above captioned location.
Review by the Central Office is required since the total pavement area for
reconstruction exceeds 4,750 Square Yards. The following is the scope of the
project:

a) Reconstruction of IL 31 at Ferson Street for a length of approximately
1,859 feet to accommodate a bridge reconstruction.

A 20-year pavement analysis was performed on the above segment. We
recommend a mechanistic-flexible pavement design based on the life cycle cost
analysis which favors HMA pavement by over 2%.

a)_IL Route 31 At Ferson Creek

HMA Shoulders

Reconstruction

Fuil Depth HMA

10" Full Depth HMA 2
2" Polymerized HMA Surface Course, Mix “F”, N80
2 V4" Polymerized HMA Binder Course, 1L-198.0, N90
5 %" HMA Binder Course, 1L-19.0, N90

12" Aggregate Subgrade Improvement ?




John D. Baranzelli
February 1, 2013
Page Two

" Designer Note: Use pay item #40701881, “HOT-MIX ASPHALT PAVEMENT
(FULL-DEPTH), 10" " paid for in square yards.

?Designer Note: Use pay item #30300112, “AGGREGATE SUBGRADE
IMPROVEMENT, 12" * paid for in square yards.

Designer Note: Refer to the District One, Bureau of Materials’ “Hot-Mix

Asphalt — Mix Selection” tabies to determine the corresponding HMA mix table
requirements for the plans.

if you have any questions or need additional information, please contact Jenpai
Chang, Acting Pavement Design Engineer, at (847)705-4432.

Jo Dommgue é{é
Prolect Support Engln
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Location Map

Itlinois Route 31 over Ferson Creek

County: Kane
Municipality: St. Charles
Township: St. Charles
Route: FAU 3887
Project #: P-91-208-08
Structure #: 045-0019
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IDOT MECHANISTIC PAVEMENT DESIGN Printed: 11/07/2013

BDE 5401 Template (Rev. 10/05/2012)

PROJECT AND TRAFFIC INPUTS (Enter Data in Gray Shaded Cells)

Route: IL 31 Comments:
Section: I-B-1
County: Kane Design Date: 01/31/2013 AS <-- BY
Location: at Ferson Creek Modify Date: <-- BY ADT Year
Current:| 13,800 2009
Facility Type |Other Marked State Route Future:| 21,000 2030
#of Lanes = 2o0r3
Part of future 4 lanes or more ? No Structural Design Traffic
One Way Street ? No Minimum Actual | Actual %of % of ADT in
Road Class: Il ADT ADT Total ADT Design Lane
PV = 0 17,447 93.8% P= 50%
Subgrade Support Rating (SSR): Poor SU = 250 800 4.3% S= 50%
Construction Year: 2013 MU = 750 353 1.9% M = 50%
Design Period (DP) = 20 years Struct. Design ADT =| 18,600 (2023)

TRAFFIC FACTOR CALCULATION

FLEXIBLE PAVEMENT RIGID PAVEMENT

Cpv = 0.15 Cpv = 0.15
Csu= 112.06 Csu = 135.78
Cmu = 385.44 Cmu= 567.21
TF flexible (Actual) = 2.28 (Actual ADT) TF rigid (Actual) = 3.12 (Actual ADT)
TF flexible (Min) = 3.17 (Min ADT Fig. 54-2.C) TFrigid (Min)= 459  (Min ADT Fig. 54-2.C)

NEW CONSTRUCTION / RECONSTRUCTION PAVEMENT DESIGN CALCULATIONS

Full-Depth HMA Pavement JPC Pavement
Use TF flexible = 3.17 Use TF rigid = 4.59
PG Grade Lower Binder Lifts = PG 64-22 (Fig. 53-4.R) Edge Support = Tied Shoulder or C.&G.
HMA Mixture Temp. = 74.5 deg. F (Fig. 54-5.C) Rigid Pavt Thick. = 9.00 in. (Fig. 54-4.E)
Design HMA Mixture Modulus (Epya) = 710 ksi (Fig. 54-5.D)
Design HMA Strain (€yua) = 86 (Fig. 54-5.E) CRC Pavement
Full Depth HMA Design Thickness = 10.00 in. (Fig. 54-5.F) Use TF rigid = 4.59
Limiting Strain Criterion Thickness = 14.50 in. (Fig. 54-5.1) IBR value = 2

Use Full-Depth HMA Thickness = 10.00 inches CRCP Thickness = 8.00 in. (Fig. 54-4.N)

TF MUST BE > 60 FOR CRCP

RECONSTRUCTION ONLY (SUPPLEMENTAL) PAVEMENT DESIGN CALCULATIONS

HMA Overlay of Rubblized PCC Unbonded Concrete Overlay

Use TF flexible = 3.17 Review 54-4.03 for limitations and
District = 3,456 special considerations.
HMA Overlay Design Thickness = 8.00 in. (Fig. 54-5.U) JPCP Thickness = NA inches

CONTACT BMPR FOR ASSISTANCE

| DESIGN TABLES FROM BDE MANUAL CHAPTER 54 - PAVEMENT DESIGN

Class | Roads

Class Il Roads

Class Il Roads Class IV Roads

4 lanes or more
Part of a future 4 lanes or more
One-way Streets with ADT > 3500

2 lanes with ADT > 2000
One way Street with ADT <= 3500

2 Lanes
(ADT < 750)

2 Lanes
(ADT 750 -2000)

Min. Str. Design Trafic (Fig 54-2.C)
SU

Class Table for

Facility Type PV MU One-Way Streets
Interstate or Supplemental Freeway 0 500 1500 ADT Class
Other Marked State Route 0 250 750 0 - 3500 1]
Unmarked State Route No Min No Min No Min >3501 |
Traffic Factor ESAL Coefficients Class Table for
Rigid (Fig. 54-4.C) Flexible (Fig. 54-5.B) 2 or 3 lanes
Class Csu Cmu Csu Cmu (not future 4 lane &
I 143.81 696.42 132.50 482.53 not one-way street)
Il 135.78 567.21 112.06 385.44 ADT Class
1 129.58 562.47 109.14 384.35 0-749 v
v 129.5 562.47 109.14 384.35 750 - 2000 1]
i % A 7 i PR | SO PR >2000 1l
Design Lane Distribution Factors For Structural Design Traffic (Fig. 54-2.B)
Rural Urban
Number of Lanes P S M P 8 M
1 Lane Ramp 100% 100% 100% 100% 100% 100%
20r3 50% 50% 50% 50% 50% 50%
4 32% 45% 45% 32% 45% 45%
6 or more 20% 40% 40% 8% 37% 37%



















